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DETAILED ACTION 
Claim Rejections - 35 USC § 112- Withdrawn 

1. Claims 8-1 1 and 14-16 rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite. Applicant's amendment have obviated the rejection(s). 

Art Rejections— Moot 

2. Applicants arguments with respect to claims 1-29, 31-39 and 116 have been considered 
but are moot in view of the new ground(s) of rejection. 

Substitute Specification 

3. The substitute pages were not accompanied by a marked copy showing the changes 
introduced by the amendment(s). The entry of the substitute pages is held in abeyance pending 
the receipt of a marked copy showing what changes appear in the substitute pages. Applicant's 
request for deferment of making the indicated corrections is reasonable and, of course, is 
acceptable. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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5. Claims 1-7, 12, 17, 19-20, 22-29, and 31-36 and 8-11, 13-14, 16, 18, 37-39, and 116 are 
rejected under 35 U.S.C. 102(e) as being anticipated by United States Patent No. 6,406,551 
('551) to Nelson. 

6. With specific respect to claim 1, drawn to a method for treating/oxidizing (oxidizing the 
substrate surface) a material, comprising: forming an ozone solvent solution at a first 
temperature;,and reacting the ozone solvent solution with the material at the second temperature; 
wherein the first temperature is less than a second temperature, the relatively lower first 
temperature facilitating an increased concentration of dissolved ozone in the solvent, the 
relatively higher second temperature facilitating an increased reaction rate between the ozone 
solvent solution and the material. The claim is read on by the '551 reference, as follows. The 
'55 1 reference is drawn to a method for treating a material (disclosed as a method of treating a 
substrate see e.g. column 16, line 9 et seq.\ comprising: forming an ozone solvent solution at a 
first temperature (disclosed as causing a processing liquid, explicitly disclosed to be an ozone 
solution at column 16, line 24 et seq. naturally it is formed at a temperature; and reacting the 
ozone solvent solution with the material at the second temperature (disclosed as causing the 
processing liquid to contact a heated substrate see e.g. column 16, line 9 et seq.); wherein the 
first temperature is less than a second temperature, (as discussed above the solution is applied to 
the heated substrate) the relatively lower first temperature facilitating an increased concentration 
of dissolved ozone in the solvent, the relatively higher second temperature facilitating an 
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increased reaction rate between the ozone solvent solution and the material are inherent and 
taught in e.g. column 15, line 36 et seq. 

7. With specific respect to claims 2-5, the heated liquid is disclosed to be at a temperature of 
from about 30 degrees Celsius to 1 degree below boiling (in the disclosed case of water, this 
would correspond to 99 degrees Celsius) see e.g. column 7, line 40 et seq. The ozone solution is 
disclosed to be at a substantially ambient temperature. With specific respect to claims 4, 5, and 
34, "substantially ambient" includes a temperature of 25 degrees Celsius and 25 degrees Celsius 
is between 1-30 degrees Celsius. Reference '551 discloses "chilling the processing liquid to a 
temperature of from about 1 degree Celsius to about 20 degrees Celsius." See e.g. column 7, line 
40 et seq. 

8. With specific respect to claims 6 and 7, the heated liquid is disclosed to be at a 
temperature of from about 30 degrees Celsius to 1 degree below boiling (in the disclosed case of 
water, this would correspond to 99 degrees Celsius) see e.g. column 7, line 40 et seq. The ozone 
solution is disclosed to be at a substantially ambient temperature. With specific respect to claims 
4, 5, and 34, "substantially ambient" includes a temperature of 25 degrees Celsius and 25 degrees 
Celsius is between 1-30 degrees Celsius. Reference '551 discloses "chilling the processing 
liquid to a temperature of from about 1 degree Celsius to about 20 degrees Celsius." See e.g. 
column 7, line 40 et seq. 
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9. With specific respect to claims 8, and 9. '551 discloses the step of heating the ozone 
solvent solution from the cooler first temperature to the warmer second temperature and applying 
solution to the wafer at the second temperature. Specifically, at column 8, line 23 et seq. '55 1 
discloses that a heated liquid and the processing liquid (disclosed in the specification as an ozone 
solvent solution) may be caused to contact the substrate simultaneously. ... The simultaneous 
application of the fluids necessarily would result in, at least a partial mixing, and associated heat 
exchange, of the fluids prior to actual delivery to the surface of the substrate. If the solutions are 
not applied simultaneously (see e.g. column 8, line 23 et seq. *551) than the wafer is warmed and 
the solution, at the time of contact is heated, resulting in a supersaturated solution, and/or the 
ozone coming out of solution. In either case the concentration is higher than it would have been 
if the solution were to have been formed at the higher temperature. 

10. With specific respect to claims 10 and 11, seemingly, by heating the ozone directly at the 
surface of the wafer the decrease in concentration would be minimal, and certainly less than 
20%. As time progressed, of course the concentration would fall, but at the time of application 
the concentration would be no more than 20%. 

11. With specific respect to claim 12, nozzles for fluid delivery are disclosed throughout see 
e.g. element 22 of figures 1 and 2, and associated text. 

12. With specific respect to claim 13, the step of immersion is not explicitly identified as 
such. However, language of '551 discloses submersion under a flowing liquid. Specifically, 
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'551 discloses: [t]he processing liquid may be caused to contact the substrate in any manner by 
which the processing liquid may come into contact with the area of the substrate that is to be 
treated. And goes on to teach: the processing liquid is caused to flow across at least one surface 
of the substrate, i.e., by cascading the processing liquid onto the substrate from a processing 
liquid source, by causing a substantially continuous fluid stream of the heated liquid to contact 
the substrate. Notwithstanding the failure of the 4 551 reference to explicitly identify a 
submersion step per se the teaching of cascading liquid is construed to be a form of submersion. 
A clarification that of exactly what is meant by submersion may be helpful. Absent such a 
clarification, the term may be accorded a meaning for the purposes of claim construction in 
making a determination of patentability. 

13. With specific respect to claim 14. The '551 reference discloses the step of heating the 
ozone solvent solution from the cooler first temperature to the warmer second temperature and 
applying solution to the wafer at the second temperature. Specifically, at column 8, line 23 et 
seq. '551 discloses that a heated liquid and the processing liquid (disclosed in the specification as 
an ozone solvent solution) may be caused to contact the substrate simultaneously. ... The 
simultaneous application of the fluids necessarily would result in, at least a partial mixing, and 
associated heat exchange, of the fluids prior to actual delivery to the surface of the substrate. If 
the solutions are not applied simultaneously (see e.g. column 8, line 23 et seq. '551) than the 
wafer is warmed and the solution, at the time of contact is heated, resulting in a supersaturated 
solution, and/or the ozone coming out of solution. In either case the concentration is higher than 
it would have been if the solution were to have been formed at the higher temperature. 
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14. With specific respect to claim 16, disclosing the ozone-solvent solution is heated during 
the step of applying said zone-solvent solution to said material, at e.g. column 8, line 23 et seq. 
'551 discloses that a heated liquid and the processing liquid (disclosed in the specification as an 
ozone solvent solution) may be caused to contact the substrate simultaneously. ... The 
simultaneous application of the fluids necessarily would result the ozone-solvent solution being 
heated during the step of applying said zone-solvent solution to said material. 

15. With specific respect to claim 17, the injection of a chemical is disclosed inter alia at 
column 6, line 38 et seq. disclosing that the processing liquid utilized in the method of the '551 
invention comprises inter alia a chemical employed in the processing liquid, including, but not 
limited to, acids, bases, detergents, (which inherently include surfactants) etchants, oxidants, 
cleaning agents, stripping agents, catalysts, enhancing agents, combinations of these, and the 
like. Water is within the ambit of what is considered a chemical. 

16. With specific respect to claim 18, while potentially not explicitly disclosed in '55 1 , the 
limitation of claim 18 are inherently present. Water is a chemical (i.e. ultra pure deionized 
water). The mixing at the wafer (substrate) surface resulting from simultaneous application of 
the solutions would be contemplated. Additionally, '551 discloses the heated liquid may be any 
liquid that is capable of being heated to a temperature effective to transfer the desired level of 
heat, either radiantly, convectively, conductively, or via condensation on a surface, to the 
substrate(s) to be treated in accordance with the method of the present invention. Furthermore, 
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the temperature of the heated liquid is not restricted, but rather, the heated liquid can be heated to 
any temperature at which the heated liquid remains a liquid, i.e., to any temperature below the 
boiling point of the heated liquid, so that the ability to cause directed uniform heating of one or 
more substrates via the application of one or more streams of heated liquid is retained. 

17. With specific respect to claim 20, the injection of a chemical is disclosed inter alia at 
column 6, line 38 et seq. disclosing that the processing liquid utilized in the method of the '551 
invention comprises inter alia a chemical employed in the processing liquid, including, but not 
limited to, acids, bases, detergents, (which inherently include surfactants) etchants, oxidants, 
cleaning agents, stripping agents, catalysts, enhancing agents, combinations of these, and the 
like. 

18. With specific respect to claim 22, the injection of a chemical is disclosed inter alia at 
column 6, line 38 et seq. disclosing that the processing liquid utilized in the method of the ' 551 
invention comprises inter alia a chemical employed in the processing liquid, including, but not 
limited to, acids, bases, detergents, (which inherently include surfactants) etchants, oxidants, 
cleaning agents, stripping agents, catalysts, enhancing agents, combinations of these, and the 
like. 

19. With specific respect to claim 23, '551 discloses causing the processing liquid to contact 
a heated substrate see e.g. column 16, line 9 et seq.); wherein the first temperature is less than a 
second temperature, (as discussed above the solution is applied to the heated substrate) the 
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relatively lower first temperature facilitating an increased concentration of dissolved ozone in the 
solvent, the relatively higher second temperature facilitating an increased reaction rate between 
the ozone solvent solution and the material are inherent and taught in e.g. column 15, line 36 et 

seq. 

20. With specific respect to claims 24-29, '55 1 discloses applying the zone solution to the 
substrate and rotating same about a central axis see e.g. column 18, line 20 et seq. Also see e.g. 
column 15 and associated tables. The rinsing step is disclosed throughout see e.g. column 11, 
line 41 et seq. Semiconductor wafers are disclosed throughout '551 as a substrate, see e.g. 
column 3, line 5 et seq. More specifically with particular respect to claim 27, it is well settled in 
the cleaning arts that the cleaning solution is rinsed off To explicitly claim such a step, 
implicitly suggests that the step is not necessarily present in the independent claim. While it 
appears unambiguously clear that a rinsing step is disclosed, if applicant argues that the step is 
not identically disclosed, than it is inherently present, see e.g. Machino et al. (discussed below) at 
e.g. column 26, line 47. 

2 1 . With specific respect to claim 3 1 , drawn to a method for treating/oxidizing (oxidizing 
the substrate surface) a material, comprising: forming an ozone solvent solution at a first 
temperature; and reacting the ozone solvent solution with the material at the second temperature; 
wherein the first temperature is less than a second temperature, the relatively lower first 
temperature facilitating an increased concentration of dissolved ozone in the solvent, the 
relatively higher second temperature facilitating an increased reaction rate between the ozone 
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solvent solution and the material. The claim is read on by the '551 reference, as follows. The 
'551 reference is drawn to a method for treating a material (disclosed as a method of treating a 
substrate see e.g. column 16, line 9 et seq.), comprising: forming an ozone solvent solution at a 
first temperature (disclosed as causing a processing liquid, explicitly disclosed to be an ozone 
solution at column 16, line 24 et seq. naturally it is formed at a temperature; and reacting the 
ozone solvent solution with the material at the second temperature (disclosed as causing the 
processing liquid to contact a heated substrate see e.g. column 16, line 9 et seq.)\ wherein the 
first temperature is less than a second temperature, (as discussed above the solution is applied to 
the heated substrate) the relatively lower first temperature facilitating an increased concentration 
of dissolved ozone in the solvent, the relatively higher second temperature facilitating an 
increased reaction rate between the ozone solvent solution and the material are inherent and 
taught in e.g. column 15, line 36 et seq, 

22. With specific respect to claim 32, '551 discloses applying the zone solution to the 
substrate and rotating same about a central axis see e.g. column 18, line 20 et seq. Also see e.g. 
column 15 and associated tables. The rinsing step is disclosed throughout see e.g. column 11, 
line 41 et seq. Semiconductor wafers are disclosed throughout '551 as a substrate, see e.g. 
column 3, line 5 et seq. It is well settled in the cleaning arts that the cleaning solution is rinsed 
off. To explicitly claim such a step, implicitly suggests that the step is not necessarily present in 
the independent claim. While it appears unambiguously clear that a rinsing step is disclosed, if 
applicant argues that the step is not identically disclosed, than it is inherently present, see e.g. 
Machino et al. (discussed below) at e.g. column 26, line 47. 
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23. With specific respect to claim 33 the heated liquid is disclosed to be at a temperature of 
from about 30 degrees Celsius to 1 degree below boiling (in the disclosed case of water, this 
would correspond to 99 degrees Celsius) see e.g. column 7, line 40 et seq. The ozone solution is 
disclosed to be at a substantially ambient temperature. With specific respect to claims 4, 5, and 
34, "substantially ambient" includes a temperature of 25 degrees Celsius and 25 degrees Celsius 
is between 1-30 degrees Celsius. Reference '551 discloses "chilling the processing liquid to a 
temperature of from about 1 degree Celsius to about 20 degrees Celsius." See e.g. column 7, line 
40 et seq. 

24. With specific respect to claim 35, the heated liquid is disclosed to be at a temperature of 
from about 30 degrees Celsius to 1 degree below boiling (in the disclosed case of water, this 
would correspond to 99 degrees Celsius) see e.g. column 7, line 40 et seq. The ozone solution is 
disclosed to be at a substantially ambient temperature. With specific respect to claims 4, 5, and 
34, "substantially ambient" includes a temperature of 25 degrees Celsius and 25 degrees Celsius 
is between 1-30 degrees Celsius. Reference '551 discloses "chilling the processing liquid to a 
temperature of from about 1 degree Celsius to about 20 degrees Celsius." See e.g. column 7, line 
40 et seq. 

25. With specific respect to claim 36, drawn to a method for treating/oxidizing (oxidizing 
the substrate surface) a material, comprising: forming an ozone solvent solution at a first 
temperature; and reacting the ozone solvent solution with the material at the second temperature; 
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wherein the first temperature is less than a second temperature, the relatively lower first 
temperature facilitating an increased concentration of dissolved ozone in the solvent, the 
relatively higher second temperature facilitating an increased reaction rate between the ozone 
solvent solution and the material. The claim is read on by the '551 reference, as follows. The 
'551 reference is drawn to a method for treating a material (disclosed as a method of treating a 
substrate see e.g. column 16, line 9 et seq.) 9 comprising: forming an ozone solvent solution at a 
first temperature (disclosed as causing a processing liquid, explicitly disclosed to be an ozone 
solution at column 16, line 24 et seq. naturally it is formed at a temperature; and reacting the 
ozone solvent solution with the material at the second temperature (disclosed as causing the 
processing liquid to contact a heated substrate see e.g. column 16, line 9 et seq.); wherein the 
first temperature is less than a second temperature, (as discussed above the solution is applied to 
the heated substrate) the relatively lower first temperature facilitating an increased concentration 
of dissolved ozone in the solvent, the relatively higher second temperature facilitating an 
increased reaction rate between the ozone solvent solution and the material are inherent and 
taught in e.g. column 15, line 36 etseq. 

26. With specific respect to claim 37, '551 discloses the step of heating the ozone solvent 
solution from the cooler first temperature to the warmer second temperature and applying 
solution to the wafer at the second temperature. Specifically, at column 8, line 23 et seq. '55 1 
discloses that a heated liquid and the processing liquid (disclosed in the specification as an ozone 
solvent solution) may be caused to contact the substrate simultaneously. ... The simultaneous 
application of the fluids necessarily would result in, at least a partial mixing, and associated heat 
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exchange, of the fluids prior to actual delivery to the surface of the substrate. If the solutions are 
not applied simultaneously (see e.g. column 8, line 23 et seq. '551) than the wafer is warmed and 
the solution, at the time of contact is heated, resulting in a supersaturated solution, and/or the 
ozone coming out of solution. In either case the concentration is higher than it would have been 
if the solution were to have been formed at the higher temperature. 

27. With specific respect to claim 38, disclosing the ozone-solvent solution is heated during 
the step of applying said zone-solvent solution to said material, at e.g. column 8, line 23 et seq. 
'551 discloses that a heated liquid and the processing liquid (disclosed in the specification as an 
ozone solvent solution) may be caused to contact the substrate simultaneously. ... The 
simultaneous application of the fluids necessarily would result the ozone-solvent solution being 
heated during the step of applying said zone-solvent solution to said material. 

28. With specific respect to claim 39, the injection of a chemical is disclosed inter alia at 
column 6, line 38 et seq. disclosing that the processing liquid utilized in the method of the '551 
invention comprises inter alia a chemical employed in the processing liquid, including, but not 
limited to, acids, bases, detergents, (which inherently include surfactants) etchants, oxidants, 
cleaning agents, stripping agents, catalysts, enhancing agents, combinations of these, and the 
like. Water is within the ambit of what is considered a chemical. 

29. With specific respect to claim 1 16, '55 1 does not appear to explicitly identically disclose 
the step of moving the nozzles relative to the substrate. However '551 does disclose the step of 
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changing the angle with which the deionized water impinges on the substrate, see e.g. column 5, 
line 63 - column 6, line 1 et seq. The change in angle is construed to be movement relative to the 
substrate. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

30. Claim 15 are rejected under 35 U.S.C. 103(a) as being obvious over '551, in view of 
United States Patent No. 5,716,458 to Machino. Each and every element of claim 15 is 
identically disclosed in '551, as discussed above, except '551 fails to explicitly disclose that a 
heat exchanger or in-line heater may be used to provide the requisite heat. Although seemingly 
the heated water stream is heated with some heat exchanger. Such heating elements are 
disclosed in Machino. Machino discloses: 

[t]he heater 1 1 may comprise any of that type of heaters which directly heat the 
mixture 1 using electricity or other heat sources, or may comprise any of that type 
of heaters which indirectly heat the mixture 1 using, for example, a heat 
exchanger which provides heat exchange between the directly heated heat transfer 
medium and the mixture 1. (Column 5, line 57 et seq.) 
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The artisan would have been motivated to make the instant combination because such a 
combination obviates the need for transport heated liquid from a distant heater, and also 
minimizes thermal variation and waste during start-up. (Column 6, line 13 et seq.), as discussed 
above the heated plate will heat the liquid as it is applied to the wafer. 

31. Claim 19, and 21 are rejected under 35 U.S.C. 103(a) as being obvious over the '551 in 
view of reference Decomposition of Ozone in Aqueous Acetic Acid Solutions by Sehested et al. 
Each and every limitation of claims 19 and 21 is identically disclosed by '551 as set forth above, 
except '551 may not explicitly disclose that the injected chemical comprise a hydroxyl radical 
scavenger and an acid. Sehested et al. disclose that "acetic acid is a well known stabilizer of 
aqueous ozone solutions, and that acetic acid is known to scavenge the OH radical, which is the 
chain propagating radical in ozone decomposition." Because it is desirable to avoid ozone 
decomposition (at least in solution) the artisan would have been motivated to make the instant 
combination. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gentle E. Winter whose telephone number is (703) 305-3403. 
The examiner can normally be reached on Monday-Friday, 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy P. Gulakowski can be reached on (703) 308-4333. The fax phone numbers for 
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the organization where this application or proceeding is assigned are (703) 872-9310 for regular 
communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 



Gentle E. Winter 
Examiner 
Art Unit 1746 



January 13, 2003 




RANDY GULAK0W5KI 

SUPERWS0f.»'WT£i>ir EXAMINER 
TECHNOLOGY CENTER 1 700 



